Membrane contact sites between apicoplast and ER in Toxoplasma gondii revealed by electron tomography.
Toxoplasma gondii is an obligate intracellular parasite from the phylum Apicomplexa. A hallmark of these protozoans is the presence of a unique apical complex of organelles that includes the apicoplast, a plastid acquired by secondary endosymbiosis. The apicoplast is indispensible for parasite viability. It harbours a fatty acid biosynthesis type II (FAS II) pathway and plays a key role in the parasite lipid metabolism. Possibly, the apicoplast provides components for the establishment and the maturation of the parasitophorous vacuole, ensuring the successful infection of the host cell. This implies the presence of a transport mechanism for fast and accurate allocation of lipids between the apicoplast and other membrane-bound compartments in the parasite cell. Using a combination of high-pressure freezing, freeze-substitution and electron tomography, we analysed the ultrastructural organization of the apicoplast of T. gondii in relation with the endoplasmic reticulum (ER). This allowed us to clearly show the presence of four continuous membranes surrounding the apicoplast. We present, for the first time, the existence of membrane contact sites between the apicoplast outermost membrane and the ER. We describe the morphological characteristics of these structures and discuss their potential significance for the subcellular distribution of lipids in the parasite.